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(54) Tide: REMEDY FOR DEGENERATIVE INTERVERTEBRAL DISCS 

00 

(57) Abstract: To treat diseases accompanied by degenerative intervertebral discs, in particular, disk herniation, lumbar pain, dis- 
copathy and osteoarthrites of the spine, it is intended to provide a drug for administering a human-origin protease directly to an 
affected part of such a disease accompanied by degenerative intervertebral discs. As the human-origin protease, use can be made of 
MMP-3, MMP-7, etc. 
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'&t%, : 2Q%W$£fe. (magnetic resonance imaging: MR I ) te N 1feT&WM ! &&& 
25 fc, SjMKW^fKP = * — Sfct*- V ^ M) T SS^^BBfc (Gd-DTPA) 
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i 

<Z)§?S3 s fg£>£>;fa5 (Haro et aL , Spine 21(1996), 1647-1652) c £fc N SP 

H (Matrix metal loproteinase : MMP) '5MMP — 3 tMMP — 7 

^^LTV^5^: k&$feW£tltc (Haro et al. , Spine 22(1997), 1098-1104 & 
«fc Xf Haro et al, J. Spinal. Disorders 12(1999), 245-249) 0 MM P fri cp^M 

P - 3 t MM P - 7 \*.&.'WmM<D3l&,&X'b % zf u *rJr? V*^, T?V%^* 

LTV^ 0 rofcib, fifTO^/l^Trt-CteMMP- 3 i:MMP-7^ 

* fc. * ^ (^ti^^^rg &5m%k(D'?? W7 7 —Vb Lfc1§-3* 

-<TtiTOaft^^S^:#^ 0 f Co ^^-v ^ *5 «fc t>*MM P - 3 

■^^^fflV^c^^^oT, MMP - 3^-e^n^r— v^Srlt^l^^'fb^ 
■^:5^ffl<Dfe§ (MMP-3^v ; ?D77-v ? ^t57lflitti^i: UTiO 

ri: fcflltt&ih/Tl^S (Haro et al., J. Clin. Invest. 105(2) (2000), 133- 
141). 

MMP -7^^141^-1' h*>fyT«fc5TNF-a ^©TNF- 

(Haro et al. , J. Clin. Invest. 105(2) (2000), 143-150) 0 L^L N fc h (D 
fiflK^l^TT^glLTVvSMMP- 3, MMP-7^®t h l£Sfc<£>M£lK# 
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-tx\^ ^ii^a -n y ^xn, n#i^bittiifc^w >m<omm&n 

(Kudo et al. , J. Vet. Med. Sci. 1993, Apr, 55(2) 211-5) „ 
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«ira4E^/^r, Knife mmmm. m^^mm 

■ 

JC£LTfcJ\ JlfBLfcMMP- 3*3<ttJ«MMP- 7^^f P 5 ^ ^ XV^S 0 £fc, M 
MP- 8^ MMP — 1 3. MT 1 — MMP (MM P — 1 4) & it^T^ D 77^— 
* (aggrecanase) %m$i(Difem*: : fi-tZ>bnx.bfoZ> 0 MMP -3 
(E. C. 3. 4. 24. 17) f3: x stromelysin-1 £fcfi transin £ fePpfiftU y 4 7x1*9 
7^=^. y 9 * 1 ?*?])*:/^ #f3 7- MMP — 
7 (E. C. 3. 4. 24. 33) matrilysin £fcf3: PUMP t Wfc£;ft N ^-f :/ IV SoiTJ^ 

^tf-^ y 77 t*&ftffl1-& 0 MMP - 8 (E. C. 3. 4. 24. 34) f± % collagenase-2 
£fc {3 neutrophil collagenase t ^P^fcftK #4 7 I =*7 — <7*^%^^^ II 
^-T^ III £9 t5^3fe^J^^f-f-5o MMP - 1 3 collagenase-3 £ t>P£k£ 
*L N ^^7° II ^^teatLTWftttJ&SfiSVN, MT 1 —MMP (membrane 

type-1 matrix metal loproteinase) fi^ MMP— 1 4 ir^t^fiHx /oMMP- 
2fc<tt;7*nMMP-l 3^Wbt5 0 T^JJ#^— ADAM— T S (a 
disintegrin and metal loproteinase-thrombospondin) 77 ^ !)-|:It N 
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But mratR^^rtft^^MMP-s^ mmp-7, 

,f ^3 y h o -^fc It© W/V V, &&X$^ls ho— (DMEMigJfe) 
i2it N «HHte^^Ttftfl£SrMMP-3, MMP-7, -t©8WMfes 

- ^ O -^Sfefe L fcltm^r^-r HI tf fe 5 o 

@3(i N ^f-^fOti^tg^MMP- 3 X MMP-7, -ft* V h 

iUTOW^y, fcitfa^hn— /wfc LT©&JS£*fcfc (NS) Sr&A 

m 5 WU ^/l^T& B$mm LTV^ If —^/Wt<D tiffin XlISTt'MM 

P-7&&Ai-5l§lT-ifc5 0 

m 6 W\ — /^T £r i LTV ^ 5 If- ^Kfc^tiK&teMM P - 7 Sr&A 

i"5S& (Pre) i!^Am (Post) ©MR I Olf ® !8jPI®& T 1 ) X*hZ> 0 

m 7 f± x ^7 £ g UTV^S If*— ^^©tiPaTO-MM P - 7 &&A 

i-5fu (Pre) £&A^ (Post) CQMR I (*#&SBPHfeT 2) "CifcSo 

0 8 f± % — /^=T& LTV^ If — ^^©tire&^MMP - 3 Sr&A 

-fZM (Pre) £&A# (Post) OMR I (3k#3&WPMfeT 2) T?fc5 0 
0 9 tt % ^/W=T & £ $>3g3m LTV > 5 If- ^©iliCMM P — 7$5£.T$ 
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5 T^-t"I§I"e&5o 

io vx <D£.m&m&&mAi^ lmmm^m^x^v^nwcommm^^ 
mi 3d, mmp- 7\z£&7u^*yy %>'<D£ffi&m%LVtc?*-x?i<'7' 

MM P — 3 N MM P — 7 N MM P — 8 x MM P — 1 3 „ MT 1 —MM P (MMP 
- 1 4) *3 XXJ^T^]) ^(a g grecanase)X?feSo 

^mommwmm^w 5 m&vt&mtz. «*r*^^r 
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m 1 n g~ 1 0 0 mg % U < f± 1 0 0 n g~ 1 mg OfEfflTfe 5 0 S#IhH8!cW\ 

SftftSrft&U ltM6 0~8 0jugi:!S:5i5}-ia^t^ 9 6 
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(1) =i> hta— /l//DMEMfi 2 0 0/zl 

(2) tMJnytrti/fMMP-3 (45kDa) 2 0/ig/2 0 0/*l 

(3) t (19kDa) 20/tg/200^1 

(4) tMJayiftyhMMP-3 10jug+ k n^lfty fMMP 
-7 10#g/200/ 1 l 

(5) hM)nyiftyfMMP-3 2 0/ig+ t MJ aytffyfMMP 
-7 2 0/ig/200;il 

(6) ^W/fyi N 5, 10> 50, 1 00, 5 0 Opkt(picoKatal)/2 
0 0 nl 

t HJ3i/tY^bMMP-3 (CHEMICON *3«tTJ«t b V a l/lf-}- > hM 
MP -7 (CHEMICON ?±) ^4^-eDMEMJ§%^^bfc 0 ^r^-^V^V 
v'x-f ha— 9 > SMEv-S^f (ICN Biomedicals) 1 mM ©ED 

TA, 0. O 6 7mM (D^/V^^bat^/— 5 . 5mM ©^X-r^ 

tfWiZMfrL-. 2 5°C N pH6. 2T?3 O^^^ra.^— h U^tfrf L T D M E M 

-f- 0 01^f>ib^J:5^ MMP-3, MM P - 7 I f 5 i^^J i W 

iJ-;7 ^ - >-olk#L LTtlg^^rll 2 ^^-t" 0 ^r^m, MMP-3 % MMP-71 

HJfcM 2 * f-=3f fiff^-^&AI^ 

B^fcfe^f-^ (3~4kg) ^r^To^HST^S U 3i#i©tMI£F*J?£A^ £ 

1. 5~1. Omi/kg £fc<fc »K B&&2g*Q! 
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(0. 5mg/ml) N 0. 5~1. Omi/kg Sr^Va y b^&ttbffH3»#bfc 0 

3. Kw-fcV;7\ m^*(^r h-A)-fe$/ h«rffiv\ 
bT, tfcfts Jft#*^)Krt«rfW«b«iraiRS:«WUyt 0 

10 (1) t lO^g/lOOjiil fcJ;t;4 0Mg/ 

1 0 0 n 1 (Microcon YM-3 -^^gbfc&O) 

(2) t 1 0 m g/ 1 0 0 jx 1 *5 <fcT>*4 0 m g/ 

1 0 0 /x 1 (Microcon YM-3 "eMIbfc £><£>) 

(3) lkpt feJ;T>*5kpt 

15 (IraMOEDTA, 0. 0 6 7mMO^;l'*7 P hx^y-;K 5. 5mM (Dv^-r 

4 >&BbM$r£tsi&\Z&fr LT 2 5 °C N pH6.2"C3 0^ J^a^— f bT?£ 

( 4 ) nyl>o : £3m^|&7k (N S : normal saline) 

6. aE*tl3!« % ^ ^ >HUftlk 3 ml Sr&ttU 7-f>H«Lfc!l> ^fllj^fc 

2 3G h>^£f-£:|g^U -O- h^/Hf* — yi^ h y t>A (lmg/ml) 3ml *r 
25 (^*T*5~7ml) b7c„ 

7. ti^Sr— * tfc^b"C(en bloc) ifflb 4 V ytfCitLT, 
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hj?v 5 frmPk& bfco -ovn-? n 1 °/o^7K^"egfe^, 0.2 5%?- 

-eo^SrHI 3 t^f 0 nyhn-;ki:it|!jtTMMP-3, MMP-7*5j; 

utdr^e^^^v >mxm^MKm^mmr l^, 3= fc, mm p - 3 mAm^m 

* -7 1/ K 7 3\ 6 . 3 5 kg (Dm 1 ~JfS 2 JKtiW^^^T ^^ftj^fctj Lfc 
04 £ It^fo ^<Z)£&M|;fcte:> ^^<Z)^y^T^t ho^/^T^x^i: L 

Ml 2. 7 5kg (£>lf— *Vl^«\ t h y ayt'fy hMMP- 3 0>tOtefi7 

3% Mi 4. 4kg ©tr— ^fc&jBv^. K^Ri©aAtJrfc#iratE©MR I 

MMP-7©S4 : \?—?>Vit<0%\ zmVk (T 12) £3? 1 SJfrftt (T 1 

3) <DT%(Dwmmz. 2 o o/zi. a* 1 3 (t 1 3) tmimm (L 

1) «>ra©«irate*5j:tjt»ijBi«i (li) h%iwm (L2) 1 

0/ig/lOO/il ftAUc, nyhn^irtt, I2)gf| (L2) £SH3lg 

i(L3) <BlH©t£WlRte^£ifcic«: bfc 0 

mmp- 3©^ : if-^©ii u^ti (TiD tmi 2mm (T 1 

2) (Df^m^m^i o /tg/i o o jui N mi 2mm ct 12) 3 j^tfi 
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(T 1 3 ) <0|W<Bflt|SHRH: 20jug/2 00^U 113 fflW. (T 1 3 ) h% 1 JR 
ft (LI) ©IHOftratRte 1 0 Mg/1 0 0 Ml &Abfc„ mi Oj^ft (T 1 

o) tmiimm. (tid o^ftra^ayfo- ^£bT3=a&&7k$:2 

0 0 /zl &Abfc Q 

IK»|OftM«rt^OSfeAW:U^ by^^T^fttKSpinal Needle) 
Tffofc (0 5 j 0 ^U^IW^UVffl (<£*lml) «rJBV^. &Afll 

51M«^I5^mr I $ra!l^bfc: 0 SEAfiaAt©i^©MR I §rl3 6 ~ 8 

HI 6 liMM P - 7 &J^fc^^<Dif&;i:&^1-MR I OT 1 3&flgilH£"T?& 9 . 0 
7 (iMMP - 7 % m^tiWi&<Dl&%:%:7jk'tMR I OT 2 »WMffe-C *> 5 «, Tli 

iiiittt^=7IIS^E5 © ^fc }> „ t 2»WW«tt*fl'3l§«-e*)Sft 

TO©^^»5©l-f^fc5o ^AftfTOT 12i:Tl 3©^M$tlf:^ 

ov^ MMP-7%S#bfct'-^^:tr®^U aAU^ftM^RSr^tf* 
flirts y h £ £ fcfc UT^W U 4 yo^^^/VAT/l^t: KMti^bt 

Jtt0c»ffs«rfroT3>e>, <aKft«*S:^bfc (H9)„ f£b<te> 4%^7*^ 

A7/V7k W^^IS^bfc^ 1 OmM PBS i^/-^*J±^oti 
TjvW^TJI&JJi^HT^o #CV»"e„ (Plank Rychlo method: Wako, Japan) 

^(ommm^u^-y << 1 %mm^Mmzm^ b/t o . o 3 %? r - 

* h^P-^T'5#F^&bfc 0 ov^ N 1 %IMMc»«"ea5iMfts 0.25% 

^(D&fttD&M (-^^nj§I) Sr@l 0^bfc o MMP-7ftAttfe5©ll 
MMP-7^200^ l&AbfcTO (II 2 0«lt01 3jMftffl) £>1?0)*"Cfc 
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01 l(*MMP-7^ALfct><D-efc9, *©&Ji»H:tt|2| 1 (XDT&kmc 
1 Ofgifc*:[IlT**>3 0 @io N g|l l*5<tOTl 2 ZttMirZ) t. MMP-71: 

£ <b^s MM P - 7 £&A UfcB 1 1 Tit, MM P - 7 tfS&A $ ftfcgt^te^ 

*114.0kg) <Dm2MW. (C2) i:^3^tt (C3) (D^(D*iK*£^MMP 
-7*2 0/ig/2 0 0/j'l, 0 3SS (C3) £&4£f£ (C4) ©IWOfltlHMR 

20 2 0 0 1 Sr&A bfc 0 ?£A 1 illffl^ fc:#IISItRa» * JSffl £ 
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RIPA( Radio Imuno Precipitation Assay) Wtffiffi.4ml (C^of -i ifPfi^^J 
(DffiZffl ( Roche: proteinase inhibitor cocktail tablets) 1 jHSr^* L>fcW- 
M%toz.X7*^ ->3.ftl?fi&#-t-5 0 R I PAlftO^ftl 5 OraM NaCl. 
1 %Triton-100 N 0. 5 /Hft?* h y £A43 J:t*o. 1 %SDS Sr^tp 

5 omM hvxmmmm (phs.o) xhz> 0 4^^x> — i»aE#L/t« % ^ 

^ ^artOMIril&LT^ 4^ 3 0 Q Orpm, 5^jfii6i"<5. -?:<£>Jh?#£N 

(DfymW&^v t-4 y-fe— fcTjftaf SrWfiE Lfc_LT% Laemmli 
Sample Buffer SrA&x., 9 5°C N 3^B3^>r^U 12%^ (Jg— fb^PAG ^ 
— ^/^) £/i^T x SDS-PAGE -IrfTofc (8 0V, 18 0^) o Wt\^X, = bnt 
— ^Kfc(g*Ufc (0.1 A, 4 5^) e rjlfc Chemicon (Temecula, CA, USA) 

b^A^-fr^n^^-i/y tf^EtfcSrRJfcS^ ov>T* ECL kit 

(Ammersham Pharmacia Biotech, UK) |:J;oTM^ft ^rCD^^SrlEI 13 K 
^Ufc., la^M^^fi^— #— X'hV, PClit h©E»*JBftt#^6>ttfflb 

A Lfc|ftI«MK*» klitii U/t* T*fc «9 „ C 3 / 4 n£m-$mjk&i8iA Lfctt 
4 0 kD a#>£> lOOkDa ^TtfV*:/ KJ3G 1 K;* ^te'Stf^T & l"*? 

/flVyfcTKS^^ai^n— (PC) (P^-gi^ i^r^MMP^r^!)*^ 



WO 2004/058296 



PCT/JP2003/0 16580 



14 

waMftw $ ttfc. &m-0mfc&A<DWi& (C3/4) & £xfimmm<DM& (cs 

/6) -efc N T^f V % ^(DfrM%>1)mttiiStLti 0 Z.tlhkttM\*T* MM 

£*U;J\ MMP - 7^i^A/k = 7rt©^B7t^^y^Ucj$l-Cfc 
5 5 0 

MP- 3*5 J: tMM P - 7 T 5iH5|M^/j:ofc 0 * fc x 

10 i4) MMP-3^j;t>*MMP-7<^ti^l*iaA^ c J:t)fi^*3J;tJ« 

^£> N MMP - 3 i tj^MM P - 7 ^t^t^=7^f 5 ^1 1 ^ 

MMP-3*5i0MMP-7Oi5^ t b &3fce>^ (^SC^Sf m&tMK^ 
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» 

fflftfc^C l * fete 2 SB*J©f&88W. 

10 4. MM P - 3 v MM P - 7 N MM P - 8 , MM P-l 3 S MT 1 — 

MM P 33 «£ XTT Jf V ^(aggrecanase)^fe?5;5»A»fe3^$tbS 1 *fcf£ 
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